Background Quality improvement in general practice has increasingly focused on the analysis of its clinical databases to guide its improvement strategies. However, general practitioners (GPs) need to be motivated to extract and review their clinical data, and they need skills to do so. This study examines the initial experience of 15 practices in undertaking clinical data extraction and management and the support they were given by their local division of general practice. Objectives To explore the uptake of data extraction tools in general practice and understand how divisions of general practice can assist with their uptake. Method This study was conducted within a single division of general practice within the south-eastern suburbs of metropolitan Melbourne, Australia. Self-selected practices were offered a data extraction program ('tool') free of charge, with ongoing division support. Practice representatives, either GPs, practice nurses or other practice staff members, were given instructions on how to extract data using the data extraction tool. This was followed by discussion with division staff regarding which clinical areas might be focused on. Division staff systematically recorded information about the experience of the practices and collated their clinical data. Results Fifteen practices, representing 69 GPs, participated. The practices chose from the following
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Introduction
The increasing computerisation of general practice has facilitated greater use of electronic databases for clinical and administrative purposes. 1 These uses include the recall of patients within target groups, such as the over 65s for influenza vaccination and Pap smears for eligible women. Divisions of general practice, which are local organisations funded by the Australian Government (somewhat analogous to primary care trusts in the UK), have also established patient databases to assist general practitioners (GPs). These databases have been used to manage patient recalls, although having a recall system in place is increasingly considered to be the responsibility of the practices themselves. 2 There has also been interest in searching electronic databases in general practice to identify which aspects of clinical software GPs use and which drugs they commonly prescribe. 3 An increased focus by government on population health has lead to the funding of initiatives such as the Australian Primary Care Collaboratives (based on the UK model) which use practice-based data to drive quality improvement. These initiatives have spawned the development of a range data extraction programs, some independent of the GPs' clinical software, which simplify the review of clinical and practice management databases. These programs facilitate the analysis of practice data, the identification of lists of cohorts of patients and the measurement of the outcomes of targeted interventions. [4] [5] [6] [7] [8] [9] Quality improvement in clinical data is promoted by the Royal Australian College of General Practitioners (RACGP) which has developed standards for the recording of information in patient records, such as the proportion of all patients that have had their allergy status entered. 10 The federal government has introduced a set of National Performance Indicators (NPIs) as a reporting requirement for divisions of general practice in which aggregated data are compared with nominated targets. 11 There is some debate on whether clinical databases should be used to guide 'pay for performance' by measuring whether GPs achieve recommended clinical targets for some of their patients.
While data aggregation and review at the practice level can improve a GP's clinical practice, 4 new programs have also been developed which do database searches while GPs are using electronic health records, offering individualised, within-consultation prompts to undertake a range of clinical management activities. 12 At face value, these computer programs might appear to be useful, but they raise a number of questions:
. Why would GPs, who already lead busy professional lives, want to take on database searching? 13 . What support and incentives do GPs need?
. Can divisions of general practice assist?
. Which clinical areas are of most benefit to patients or most likely to lead to quality improvement? . Finally, which strategies should practices adopt to make the best use of their data? [14] [15] [16] [17] This paper outlines the process followed by one division of general practice in promoting the uptake and use of data extraction tools.
Aim of the study
The aims of the current study have been to explore the uptake of data extraction tools in general practice and understand how divisions of general practice can assist with their uptake.
Methods
The setting
This study was conducted within a single division of general practice within the south-eastern suburbs of metropolitan Melbourne, Australia. In 2007, the division purchased data extraction tools to assist practices to analyse their clinical databases. Practices were offered ongoing support in using the data extraction tools and in implementing changes in their practices. This support was provided by the division's Practice Support Team, which comprises a group of staff members each with specific program responsibilities as well as shared knowledge across program areas.
Choosing the data extraction tool
Following a review of the available data extraction programs (often called data extraction tools), the division purchased two which appeared to meet the needs of practices with commonly used clinical software programs. The majority of practices within the division use one brand of clinical software, enabling the selection of a single, compatible data extraction tool for the purpose of this study. The selected program was supplied free of charge to all interested practices.
Practice recruitment
Initial expression of interest offers were mailed to all 59 practices in the division, whether computerised or not. Practices were then followed up either by phone calls or opportunistically during practice visits, with a purposeful targeting of those practices known to have clinical software compatible with the data extraction tool. Interested practices were shown a demonstration of the software on a laptop computer and were offered both the extraction tool and ongoing support from the division. Participating practices were asked to sign a consent form allowing the division to collect and collate de-identified clinical data. The new program was given the title Information Management Initiative (IMI). This paper focuses on the work undertaken by the initial group of 15 practices (representing 69 GPs), although recruitment for the IMI program has been ongoing.
Using the data extraction tool
In consultation with division staff, representatives from each practice established the clinical areas they wanted to improve based on their perceived needs and the software capabilities. The practice representatives, either GPs, practice nurses or other practice staff members, were given instructions on how to extract their practice data using the data extraction tool. This was followed by discussion regarding which clinical areas might be focused on. The division produced written reports for the practices with suggestions on how the data might be used to develop improvement strategies. Division staff visited every one to two months to discuss progress and review data with the practice representative. The project officers explained how aggregated data could be used to inform small scale quality improvement exercises (i.e. Plan-Do-StudyAct cycles or 'PDSAs').
Evaluation methods
The division's program officers routinely collected information through their contacts with practices across a range of support activities, including IMI. For each of the 15 IMI practices, data have been collected on: practice characteristics; computer systems; previous participation in the Australian Primary Care Collaboratives program; the clinical areas chosen for data extraction; the data itself; the PDSAs undertaken and the outcomes of the PDSA process. Both quantitative and qualitative information was entered into a spreadsheet and reviewed to produce a descriptive report.
Results

Participating practices
Fifteen practices initially agreed to participate in IMI and to allow the division to extract and collate deidentified clinical data. Table 1 provides a brief description of these practices. The size of the participating practices was mixed, with about half comprising small practices and the other half with groups of three or more GPs. More than half (nine out of 15) employed practice nurses.
Clinical areas chosen for quality improvement
The practices chose topics from the following areas to work on as quality improvement activities: improving data entry, e.g. in recording allergies, smoking status, height and weight; inactivating patient files for those who no longer attended the practice; correcting demographic information, including missing data fields; diabetes and coronary heart disease. 
Demographic and clinical data entry
Baseline data extracted and collated from the participating practices are shown in Tables 2-5 . It should be noted that some data refer to all patients currently in the active database ('totals') whereas others refer to 'recent' patients, these being defined as patients who have visited the practice at least twice within previous 30 months. A 'visit' means that an entry has been made in the clinical progress notes.
Among the 15 practices, the 'recent' patients were only about half the total number of patients on the database. Nearly half of all recent patients did not have their smoking status recorded and nearly three-quarters of recent patients did not have both their height and weight recorded. Consequently, BMIs could only be calculated for about one-fifth of the patients (Table 2) .
Diabetes management
One-third of the patients who had HbA1cs recorded were on target, i.e. <7%, but nearly half the patients with diabetes did not have HbA1cs recorded at all. A similar proportion of these patients did not have their lipids recorded and even fewer lipids were on target compared to HbA1c levels (Table 3) .
A Service Incentives Payment (SIP) for diabetes management, which is a government payment on top of that paid for an individual consultation, can be claimed if several, specified clinical items are completed within a 'cycle of care'. Data extracted from these 15 practices show that some clinical items are (Table 4) .
Coronary heart disease management
About half the patients with coronary heart disease are not reported as taking aspirin and one-third are not on a statin. Over 40% have blood pressures greater than 130/80 mmHg, the level recommended in clinical practice guidelines. Blood pressure was not recorded, according to the data extraction tool, for over onethird of patients with coronary heart disease ( Table 5) .
Division support to practices
The division's Practice Support Team systematically recorded the tasks they undertook to help practices adopt the data extraction tool. The assistance provided includes:
. explaining and demonstrating how to use the data extraction software . developing systems to improve data entry, for example, by discussing at practice meetings targets for specific areas such as the recording of allergies . more effective utilisation of clinical software (electronic health records) through a more thorough knowledge of the program itself and by, for example, requesting laboratories to send pathology results in the correct format . analysing collated data and reflecting on what to do with them at a practice level (i.e. developing improvement strategies).
The project officers noted that it was very helpful to have a specific person in the practice who was willing to champion the cause of data extraction and review. 
Discussion Principal findings
This study has shown that data entry is a major issue among these general practices, with a large proportion of patients not having basic information such as drug allergies and smoking status recorded. In spite of their incompleteness, data are available for important clinical measures such as HbA1c levels in patients with diabetes mellitus. This study has found that only onethird of patients were at or below the target level of 7.0%. This figure provides a good reason for reflection, even though it is unknown whether the 47% who did not have an HbA1c detected had either better or worse control of their diabetes. A similar principle of achieving clinical targets applies in those with coronary heart disease, with one-third of patients not recorded as being on statins. Nevertheless, the experience of other Australian and international programs to improve clinical practice by reviewing practice data is encouraging. The Australian Primary Care Collaborative and the Primary Care Data Quality and PRIMIS+ projects in the UK have shown that data extraction with feedback can in certain circumstances improve the quality of care. [18] [19] [20] A recent systematic review of strategies to improve quality in primary care supports this conclusion, with the authors stating that the strongest evidence for improvement is that which is driven at the practice level by health professionals, with support from regional networks. 21 Initial information collected by this division suggests that for practices to successfully manage their clinical data it is important to have a champion, i.e. someone who has the skills and enthusiasm to develop small-scale improvement strategies which encourage GPs and practice nurses to enter data appropriately and take an interest in reviewing them.
Implications of the findings
As others have found, before GPs can make a lot of sense of their clinical data, the data must in the first place be accurate and complete. 22 This means not only recording the data, but entering them in the correct field within the clinical software. 23 For example, unless blood pressure is entered within its specific field rather than in free text within the progress notes, it cannot be detected by data extraction programs. Many of the diabetes 'cycle of care' items such as foot examinations are not found unless they are recorded within specific fields in the diabetes module. This requires double handling of information, with a GP or practice nurse having to find data, such as a letter from an eye specialist, in one part of the program and then note it in another.
Unfortunately, technical problems remain with extraction programs not being able to consistently detect data even if they exist in the database. 24, 25 For example, Pap smear tests are not recognised unless a laboratory has sent the results to the GP in a special format called health level seven (HL7). 26 Further, the result itself cannot be 'read' unless it is in atomic form. These shortcomings reflect the failure to comprehensively implement standards in eHealth.
Limitations of the method
Some limitations to the study include the fact that these 15 practices (out of 60 within this division) volunteered to participate in IMI, and might therefore be slightly atypical. They might be more likely to have practice data champions and be more motivated to examine their own databases. Also, practices in other regions in Australia might have other pressures on them, such as workforce shortages, that result in GPs having less time for or interest in reviewing their data.
The 15 practices are being followed up for 12 months to see how successful they have been in making changes to patient care based on data extraction and management.
Conclusion
Data extraction programs provide GPs with useful tools for examining their clinical databases and identifying clinical practice issues to be addressed. External support, such as that provided by divisions, is advantageous in facilitating and promoting the use of extraction programs for data analysis.
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